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equation to show that the change in its velocity constant is pro-
portional to the change in specific ionization. Since the velocity
constant (kjA/7.) now becomes a variable, it should be calculated
over short intervals to avoid undue masking of its variability.
To accomplish this the value of k^/A is calculated, not from the
beginning through the entire time interval in each case, but               I

from each measurement to the next, a procedure quite commonly
employed in chemical kinetics.2                                                              j

The equation may be written in this form:                                        !

Table XIII gives the data for the initial mixture 4H2 to
102. In column 5 the application of equation (6) shows that
(k[i/A)' is not constant but falls approximately as required by
the change in specific ionization (compare column 6). Column 6
is calculated from the normal value (kji/A, = 84.1/D2) = 10.65
for a sphere of the size used, and from the change in specific
ionization calculated by applying the simple law of mixtures to
the values for pure hydrogen and oxygen.
A consideration of the results shown in Table XIII will throw
light upon an important question, namely, whether it is only one
component of the reaction, or both, which are activated by the
a radiation; or, in terms of ionization, are both the hydrogen and
oxygen ions capable of taking part in the chemical reaction pro-
duced at ordinary temperature? Since the rate of reaction
appears to be proportional to the specific ionization of the
mixture, this question is already answered in favor of the suppo-
sition that both ions are active. But a still more definite answer
is obtained by calculating (kjx/A,)' for partial pressures of the
components. In the last column of Table XIII are values of
(kjji/A,)' calculated from the partial pressure of oxygen, and it is
seen that the values rise, whereas the reaction is really slowing
up from the rate shown by a normal mixture, which must be
interpreted as meaning that the partial pressure of oxygen
alone does not control the rate of reaction. The calculation from
partial pressures of hydrogen would in this case not differ suf-
2 J. W. Mellor, "Chemical Statics and Dynamics"  (1904), pp. 31, 36, 37.